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Introduction

Caligus dubius was first described by Scott in 1894 from material collected from the

plankton of Loanda Harbour, Gulf of Guinea. Both sexes were present in Scott's material but
his inadequate description was based only on the female. The single subsequent record of C.

dubius is that of Leigh-Sharpe (1934) who assigned some material from the Siboga
expedition to C. dubius. No host or station data are available for Leigh-Sharpe's material.

The type material of C. dubius is stored in the collections of the British Museum (Natural

History) and reexamination of this material has revealed several significant differences from
the specimens described by Leigh-Sharpe (1934). The female of C. dubius is redescribed and
the male is described for the first time. Leigh-Sharpe's material is redescribed as a new
species, C. sibogae, belonging to a well defined group of species within the genus Caligus.
The diagnostic features of this group, called here the macarovi-group, are described and its

28 member species are listed. A second new species, C. antennatus, is described from
material sent from Kuwait by Dr I. U. Tareen. This species is also referred to the macarovi-

group.

Specimens were dissected and examined in lactophenol using phase contrast microscopy.
Some specimens of C. antennatus sp. nov. were freeze dried and examined by scanning
electron microscopy. Drawings were made either using a camera lucida or by tracing from

micrographs.

Caligus dubius Scott, 1 894

Caligus dubius T. Scott, 1894 : 130, pi. XIV, fig. 22.

nee. Caligus dubius : Leigh-Sharpe, 1934 : 19-21, figs 17, 18.

ADULT FEMALE. Dorsal shield (Fig. 1A) subcircular with marked posterior sinuses, and

comprising half the total body length. Free margin of thoracic portion of dorsal shield

extending beyond posterior tips of lateral portions. Genital complex distorted in preserved

syntype but approximately 1
-

5 times longer than broad, greatest width near posterior margin
and tapering slightly anteriorly (according to Scott, 1894: pi. XIV, fig. 22). Abdomen
1 -segmented, 3 times longer than broad. Caudal rami about 2*5 times longer than broad and

armed with 3 long plumose setae and 3 short setae. Body length of syntype female 3'6 mm.
Egg strings about 1 mmin length and containing 8 eggs.

First antenna of usual structure for genus but with many armature elements missing from

syntype. Second antenna (Fig. IF) with a posteriorly directed spinous process on basal

segment, middle unarmed, terminal segment subdivided into a basal portion carrying 2 small

setae and a claw-like apical portion. Post antennal process (Fig. ID) with a small base

bearing 2 multiple setules and a long slender tine. Mandible of usual form for genus. First

maxilla (Fig. IE) anterior process with 3 naked unequal setae, posterior process with a

simple slender tine. Second maxilla (Fig. 2A) with long flabellum on brachium (see Kabata,
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Fig. 1 Caligus dubius syntype 9. A, dorsal; B, genital complex, ventral; C, leg 5, ventral; D, post
antennal process, ventral; E, first maxilla, ventral; F, second antenna, ventral. Scales lOOjim
unless otherwise stated.
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Fig. 2 Caligus dubius syntype 9. A, second maxilla, ventral; B, maxilliped, posterior; C, leg 1 ,

ventral; D, leg 4, ventral; E, spines 1 to 3 and seta 4 from distal margin of leg 1 exopod; F, sternal

furca, ventral. Scales 100 |im unless otherwise stated.



164 G. A. BOXSHALL&A.R. GURNEY

1979 for new morphological terms); calamus nearly twice as long as canna and bearing 4

strips of serrated marginal membrane running obliquely along its length; canna with bilateral

serrated membranes. Maxilliped (Fig. 2B) with robust basal segment and curved terminal

claw bearing a single seta on concave margin. Sternal furca (Fig. 2F) small, with parallel

spatulate tines.

Leg 1 (Fig. 2C) vestigial endopod with 2 minute spinules on apex; exopod segment 2 with 3

long plumose setae on posterior margin and 4 distal margin elements; spine 1 (Fig. 2E 1)

simple, spines 2 & 3 (Fig. 2E 2, 3) each bearing a slender accessory process that extends

beyond the tip of the spine itself, seta 4 (Fig. 2E 4) long and naked. Leg 2 (Fig. 3A) sympod
segment 1 with a plumose seta on posterior margin and a swelling bearing a slender setule on
ventral surface; endopod segment 2 with a single row of pinnules along lateral margin;

exopod segment 1 with a well developed, obliquely-directed spine at outer distal angle,

segment 2 with a small spine at outer distal angle, segment 3 with 1 minute and 1 small spine
on outer margin, an apical seta and 5 plumose setae on inner margin. Leg 3 a broad flattened

plate as in other species of the genus; endopod (Fig. 3C) 2-segmented, lateral margins of both

segments provided with rows of long pinnules; segment 1 with 1 inner plumose seta, segment
2 with 6 distal and inner margin plumose setae; exopod (Fig. 3B) 3-segmented, segment 1

with a broad spatulate spine subapically on distal margin and a single setule on lateral

margin, segment 2 longer than broad, with an inner margin plumose seta and with a row of

pinnules and a long setiform spine distally on outer margin, segment 3 with a row of pinnules
and 3 slender spines on outer margin and 4 unequal plumose setae on distal margin. Leg 4

(Fig. 2D) 3-segmented; second segment with a long apical spine armed with bilateral

membranes; third segment (Fig. 3D) with 1 lateral and 3 apical spines each with a pecten
situated at its base; lateral and outermost spines both provided with a single strip of smooth
membrane along lateral margin, inner and middle apical spines unarmed. Leg 5 (Fig. IB, C)
situated postero-laterally on ventral surface of genital complex, comprising an inner process

bearing 2 apical plumose setae and a small outer process bearing a similar seta. Leg 6

represented by a plate near oviduct opening, apparently unarmed.

ADULT MALE. Dorsal shield (Fig. 4A) slightly more oval in outline than female, and

comprising just over half of total body length. Genital complex (Fig. 4C) about 1-7 times

longer than maximum width (at mid-point). Abdomen 2-segmented, about 3 times longer

than width at base; second segment about 20% longer than first. Caudal rami as in female.

All appendages as in female except second antenna, maxilliped and legs 5 and 6. Second

antenna (Fig. 4B) 3-segmented; basal segment with a corrugated adhesion pad; middle

segment with subrectangular adhesion pad proximally and a small adhesion pad on distal

swelling; terminal segment cup-shaped fitting around distal swelling on middle segment,
armed with 2 setae on inner concave surface. Maxilliped (Fig. 4D) with robust basal segment

bearing a large myxal process, concave apically to receive tip of terminal claw; curved

terminal claw heavily chitinized and with a robust spine near apex on concave margin. Leg 5

(Fig. 4C) difficult to observe due to poor state of preservation, but with inner process bearing

2 setae as in female. Leg 6 possibly represented by a broad plate, but partially obscured by

particles adhering to specimen. Body length of males ranging from 2*6 to 4 - 4 mm, with a

mean of 3'6 mm(based on 5 syntype specimens).

MATERIAL EXAMINED. 1 9, 5 3d syntypes ofCaligus dubius : surface tow net hauls in Loanda

harbour and Appi, Gulf of Guinea (Scott, 1894). B.M.(N.H.) 1893.4.22.94-97.

REMARKS.Several species of Caligus possess the combination of an abdomen in the female

that is about 3 times longer than wide and a 3-segmented leg 4 bearing 1 lateral and 3 apical

spines on the terminal segment. The majority of these species, however, belong to a group of

species (the productus-group) characterized by the absence or marked reduction of the 3

plumose setae on the posterior margin of leg 1 exopod segment 2, and often by the presence
of large denticles or spinules on the lateral margin of leg 2 endopod segment 2. C. dubius

does not exhibit these characters. C. dubius appears to be more closely related to C.
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Fig. 3 Caligus dubius syntype 9. A, leg 2, ventral; B, leg 3 exopod, ventral; C, leg 3 endopod,

ventral; D, distal tip of leg 4, ventral. Scales 1 00 ^irn unless otherwise stated.
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Fig. 4 Caligus dubius syntype cT. A, dorsal; B, second antenna, ventral; C, genital complex,
ventral; D, maxilliped, posterior. Scales 100 urn unless otherwise stated.

elongatus Nordmann, 1832 which it resembles in the configuration of the terminal spines of

leg 1 and in the structure of the second antenna, but it can be readily separated from the

species close to C. elongatus by the possession of an elongate abdomen and by the presence
of a myxal process on the male maxilliped.

C. dubius differs from the specimens referred by Leigh-Sharpe (1934) to C. dubius in the

shape of the genital complex and of the abdomen, in the absence of a lateral spine from the

terminal segment of the leg 4, in the position of the myxal process on the male maxilliped
and in other details of the appendages.
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Caligus sibogae sp. nov.

Caligus dubius: Leigh-Sharpe, 1934 : 19-21, figs 17, 18.

ADULT FEMALE. Dorsal shield (Fig. 5A) subcircular, with marked posterior sinuses, and

comprising just over half the total body length; shield split on left side in holotype. Free

margin of thoracic portion of dorsal shield extending beyond posterior portions of lateral

portions. Genital complex sub rectangular, about 1'3 times longer than wide, with nearly

parallel lateral margins and small postero- lateral processes. Abdomen approximately 1*8

times longer than broad, almost as wide as genital complex at level of greatest width. Caudal

rami longer than wide and with armature elements missing from holotype. Body length of

holotype female 5*6 mm.
First antenna of usual form for genus. Second antenna (Fig. 5B) with slender posteriorly

directed process on basal segment and strongly curved claw-like terminal segment bearing 2

small setae. Post antennal process (Fig. 5C) comprising a small basal area with 2 simple
setules and a slender tine. Mandible of usual structure for genus. First maxilla (Fig. 5D)

consisting of an anterior process bearing 3 naked setae and a simple posterior tine. Second

maxilla (Fig. 5E) with spiniform flabellum on brachium and with small irregular serrations

along its posterior margin; calamus nearly twice as long as canna, both armed with strips of

serrated membrane. Maxilliped typical of genus, without processes in myxal area. Sternal

furca (Fig. 5F) with spatulate tines.

Leg 1 (Fig. 6A) exopod segment 2 with 3 long setae on posterior margin; each of these setae

with a plumose medial margin and bearing long pinnules on proximal quarter of outer

margin and a row of close set, fine short pinnules resembling a striated membrane in

appearance along remainder of outer margin. Distal margin with 4 elements (Fig. 6B); spines

1, 2 and 3 similar, each with an accessory process at about 1/3 of its length; seta 4 long,

simple and with small denticulations distally: seta 4 situated ventral to spine 3 on distal

surface of segment. Leg 2 (Fig. 6C) endopod segment 1 with a row of pinnules at its outer

distal angle; segment 2 with an outer row of pinnules; exopod segments 1 and 2 with large

spines at outer distal angles, each spine directed obliquely over ventral surface of ramus and

armed with a strip of smooth membrane on outer margin and a few small denticulations on

inner margin; segment 3 with 1 unarmed spine and 1 spine armed with smooth membrane

unilaterally on outer margin, 1 apical seta and 5 plumose setae on inner margin. Leg 3 of

usual structure for genus. Exopod segment 1 with spine on distal margin missing from

holotype, other armature elements as in male (Fig. 6D). Leg 4 (Fig. 6E) 3-segmented; second

segment with long unarmed apical spine, third segment with 3 distal spines only, each with a

long pecten at its base (Fig. 6F) and with a single strip of smooth membrane along its concave

margin. Leg 5 (Fig. 5G) situated postero-laterally on ventral surface of genital complex,

comprising an inner process bearing 2 plumose setae and an outer process from which the

armature element is missing in the holotype but which bears a single seta according to Leigh-

Sharpe (1934).

ADULTMALE. Dorsal shield (Fig. 7A) as in female but with wider posterior sinuses. Genital

complex (Fig. 7B) about as long as wide, with greatest width in posterior third. Abdomen

2-segmented, about 1-7 times longer than wide; second segment about twice as long as first.

Caudal rami as in female. All appendages as in female except second antenna, post antennal

process, maxilliped and legs 5 and 6. Second antenna (Fig. 7C) 3-segmented; basal segment

elongate and bearing a small adhesion pad on ventral surface; middle segment elongate and

bearing 1 adhesion pad on dorsal surface and 2 distally on ventral surface; terminal segment

small, with broad basal portion armed with 2 setae and a trilobed claw. Post antennal process

(Fig. 7D) as in female but with relatively longer tine. Maxilliped (Fig. 7E) with robust basal

portion bearing a large myxal process; curved terminal claw heavily chitinized, with an

incomplete suture line near the tip (Fig. 7F) and a small spine on concave margin near apex.

Leg 5 (Fig. 7B) probably incomplete but with an inner process bearing 2 small setae. Leg 6

represented by a broad flattened process carrying 2 small setae apically.



Fig. 5 Caligus sibogae sp. nov. holotype 9. A, dorsal; B, second antenna, ventral; C, post
antennal process, ventral: D, first maxilla, ventral; E, tip of second maxilla, ventral; F, sternal

furca, ventral; G, postero-lateral angle of genital complex, ventral. Scales 100 urn unless other-

wise stated.
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Fig. 6 Caligus sibogae sp. nov. A, holotype 9 leg 1 , ventral; B, spines 1 to 3 and seta 4 from distal

margin of leg 1 exopod; C, leg 2, ventral; D, paratype d leg 3 exopod, ventral; E, holotype 9 leg 4,

ventral; F, tip of leg 4, ventral. Scales 100 |im unless otherwise stated.
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1 mm

Fig. 7 Caligus sibogae sp. nov. paratype cf. A, dorsal; B, genital complex, ventral; C, second

antenna, ventral; D, post antennal process, ventral; E, maxilliped, posterior; F, tip of maxilliped
claw, posterior. Scales 1 00 urn unless otherwise stated.
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Body length of paratype males ranging from 4-0 to 4'2 mm, with a mean of 4- 1 mm(based

on 4 specimens).

MATERIAL EXAMINED. Holotype 9, 4 dtf paratypes: from Siboga expedition, identified as

Caligus dubius by Leigh-Sharpe (1934). No host or locality data. Zoologisch Museum
Amsterdam Registration numbers Co. 102.652 (Holotype 9) and Co. 102.653 (dtf). The other

female in the Siboga collection is referable to C. savala Gnanamuthu, 1948.

REMARKS.The new species, C. sibogae, belongs to a group of closely related species which

we call here the macarovi-group. It contains the 28 species listed in Table 1. The macarovi-

group is characterized by the presence in its members of the following combination of

characters: 3-segmented leg 4 bearing 3 distal spines but no lateral spine on the terminal

segment; leg 1 exopod segment 2 with 3 plumose setae (armed as in Fig. 6A) on posterior

border and with 4 distal margin elements typically of the following configuration: spine 1

unarmed, spines 2 and 3 with an accessory process each, and seta 4 about twice as long as

others, unarmed and positioned ventral to spine 3; 1 -segmented abdomen in female and

2-segmented abdomen in male. In addition many memers of the group possess serrations or

denticles along the posterior border of the brachium of the second maxilla, and a maxilliped

with a distinct suture line and associated spine on the claw positioned near to its tip. The
males typically possess a myxal process on the maxilliped whereas the females usually do not

(although one is present in female C. hamruri Pillai, 1964). C. hemiconiati Capart, 1941, C.

lalandei Barnard, 1948, C. lolligunculae Capart, 1941, C. mordax Leigh-Sharpe, 1934, C.

patulus Wilson, 1937 and C. tetrodontis Barnard, 1948 may also belong to this group but are

too poorly described to be placed there with certainty. Excluded from this group are C.

curtus Miiller, 1785, C. brevicaudatus Scott, 1901, C. dasyaticus Rangnekar, 1957, C.

epidemicus Hewitt, 1971, C.furdsetifer Redkar, Rangnekar & Murti, 1949, C. lepeoph-

theiropsis Pillai, 1967, C. microdontus Heegaard, 1964, C. minimus Otto, 1821 and

C. tylosuri (Rangnekar, 1956) all of which possess a 3-segmented leg 4 with only 3 distal

spines on the terminal segment but differ in the configuration of the leg 1 armature elements.

C. balistae Steenstrup & Liitken, 1861 and C. raniceps Heegaard, 1943 are also excluded as

they possess a 1 -segmented abdomen in the adult male. C. cordiventris Shiino, 1954

resembles members of this group in the leg 1 and leg 4 but differs in many other characters,

including the possession of a 1 -segmented abdomen in the male, a markedly bifid claw on the

male second antenna and spinous processes on the leg 5 in both sexes.

C. sibogae can be distinguished from most of the species in the macarovi-group on the

basis of body proportions, particularly the length to width ratio of the abdomen. Only C.

macarovi, C. longiabdominis, C. tenuicaudatus and C. thyrsitae have an abdomen that is

about 2 times longer than wide and equal to or only just shorter than the genital complex. It

can be readily separated from C. tenuicaudatus which has caudal rami about 4*5 times longer

than wide. It can be distinguished from C. longiabdominis by the absence of a posteriorly-

directed process from the basal segment of the female second antenna, and by the much

greater width of the genital complex relative to the abdomen in C. longiabdominis. It also

differs from C. macarovi in this latter character and, in addition, in the presence of a patch of

denticles on the sympod of the leg 1 in C. macarovi. The new species differs in body pro-

portions from C. thyrsitae which has a much wider genital complex relative to the width of

the abdomen. There are other differences between these two species in details of appendage

structure and armature. The tines of the post antennal process and first maxilla are much

longer in C. sibogae and the leg 4 of this species is much more slender and has relatively

longer armature elements than in C. thyrsitae.

Caligus antennatussp. nov.

ADULT FEMALE. Dorsal shield (Fig. 8A) subcircular with broad posterior sinuses and

comprising 56% of total body length. Free margin of thoracic portion of dorsal shield

extending beyond posterior tips of lateral portions. Genital complex slightly wider than long,





1 mm

Fig. 8 Caligus antennatus sp. nov. paratype 9. A, dorsal; B, second antenna, ventral; C, first

maxilla, ventral; D, sternal furca, antero-ventral; E, second maxilla, anterior; F, maxilliped,

posterior. Scales 100 ^m unless otherwise stated.
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with maximum width in posterior third and tapering anteriorly. Abdomen 1 -segmented and

broader than long. Caudal rami (Fig. 9B) about 2- 5 times longer than wide and armed with 3

long plumose setae and 3 short setae. Body length of females ranging from 2*8 to 3'4 mm,
with a mean of 3

-

1 mm(based on 30 specimens).
First antenna of usual form for genus. Second antenna (Fig. 8B) with posteriorly directed

spinous process on basal segment; middle segment unarmed; terminal segment claw-like and
with a large conical process proximally on ventral surface; conical process with concave tip

striated internally and with a small seta subapically. Post antennal process as in male.

Mandible of usual structure for genus. First maxilla (Fig. 8C) anterior process with 3 naked

setae, posterior process with a simple tine. Second maxilla (Fig. 8E) with long flabellum on
brachium: calamus nearly twice as long as canna and bearing 4 strips of serrated membrane

running obliquely along its length; canna with bilateral serrated membranes. Maxilliped

(Fig. 8F) with slender unarmed basal segment and terminal claw bearing a single seta on
concave margin near tip. Sternal furca (Fig. 8D) small with parallel tines.

Leg 1 (Fig. 9 A) with characteristic structure of macarovi-group: exopod segment 2 with 3

long setae on posterior margin, each with a plumose medial margin and with long pinnules
on proximal quarter of outer margin and a row of fine short pinnules resembling a striated

membrane in appearance on the distal three quarters of the outer margin. Distal margin with

4 elements (Fig. 9C); spine 1 simple, spines 2 and 3 each with an accessory process extending

beyond its tip, seta 4 long, unilaterally pinnate and situated ventral to distal margin. Leg 2

(Fig. 9D) endopod segments 1 and 2 with pinnule rows along outer margins: exopod
segments 1 and 2 with large spines at outer distal angles directed obliquely over ventral

surface of ramus; segment 3 with 1 outer margin spine armed with smooth membrane
unilaterally, an apical seta and 5 plumose setae on inner margin. Leg 3 (Fig. 10A) of usual

structure for genus. Leg 4 (Fig. IOC) 3-segmented; second segment with a long apical spine,

third segment with 3 distal spines (Fig. 10B), each with a pecten at its base and with 1 or 2

rows of minute pinnules. Leg 5 (Fig. 10E) situated postero-laterally on ventral surface of

genital complex, comprising an inner process bearing 2 plumose setae and an outer process

bearing a single seta. Leg 6 probably represented by a flattened plate with fine surface

striations.

ADULT MALE. Dorsal shield (Fig. 11 A) as in female but with relatively wider posterior
sinuses. Genital complex wider than long, with greatest width about midpoint. Abdomen
(Fig. 1 1 B) 2-segmented, just longer than wide; second segment about 3 times longer than
first. Caudal rami about 4-4 times longer than wide, plumose on medial margin and bearing 3

short setae and 3 long distal setae, innermost distal seta plumose medially and with short

pinnules laterally as on remaining 2 distal setae. Appendages as in female except second

antenna, first maxilla, maxilliped and legs 5 and 6. Second antenna (Fig. 10D) 3-segmented;
basal segment elongate and with a single raised adhesion pad; middle segment robust,

tapering distally and bearing irregular adhesion pads proximally and a raised adhesion pad
distally; third segment (Fig. 10G) with spatulate apex subdivided distally and armed with 2

naked setae. Post antennal process (Fig. 10F) with a slender tine and 2 simple setules on basal

portion. Post oral process (Fig. 10H) comprising a conical swelling with surface striations.

Tine of first maxilla (Fig. 1 ID) with small subapical nodule on ventral surface. Maxilliped
(Fig. 1 IE) with robust basal segment, swollen proximally on myxal surface and with a small

nodular myxal process distally; terminal claw as in female but with additional small process

proximally on concave margin. Leg 5 (Fig. 1 1C) positioned laterally on genital complex and

comprising an inner process bearing 2 plumose setae and an outer process bearing 1 seta. Leg
6 represented by a single process bearing 1 plumose seta apically. Body length of males

ranging from 2*7 to 4*2 mm, with a mean of 3* 1 mm(based on 33 specimens).

MATERIAL EXAMINED. Holotype 9, 29 99 paratypes, 33 <5<3 paratypes, 1 9 and 1 rf in amplexus
and 1 1 developmental stages: from body surface of Acanthopagrus latus (Houttuyn) held in

culture tanks at the Fishery Station, Raas, Kuwait. Collected and presented by Dr I. U.
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Fig. 9 Caligus antennatus sp. nov. paratype 9. A, leg 1 , ventral; B, abdomen, ventral; C, tip of

exopodofleg 1, ventral; D, leg 2, ventral. Scales 100 |^m.



Fig. 10 Caligus antennatus sp. nov. paratypes 9 and <3 . A, 9 leg 3 rami, ventral; B, tip of leg 4,

ventral; C, leg 4, ventral; D, rf second antenna, postero-ventral; E, 9 leg 5, ventral; F, d post
antennal process, ventral; G, tip of second antenna, posterior; H, post oral process, ventral.

Scales 100 \im unless otherwise stated.
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Fig. 11 Caligus antennatus sp. nov. paratype <f. A, dorsal; B, abdomen, ventral; C, legs 5 and 6,

ventral; D, first maxilla, ventral; E, maxilliped, posterior. Scales 100 |im unless otherwise stated.
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Tareen. B.M.(N.H.) 1979.1113 (Holotype 9), 1979.1114-1143 (Paratype 99),

1979.1144-1176 (Paratype dtf) and 1979.1177-1187 (couple in amplexus and develop-
mental stages).

REMARKS. C. antennatus sp. nov. can be placed in the macarovi-group as it exhibits the

characteristic structure and armature of the maxillipeds, legs 1 and 4 and the male abdomen.
It differs from all other species in the group in the possession of a large conical process on the

third segment of the second antenna in the female and in the nature of the caudal rami in the

male. These two unique characters also serve to distinguish C. antennatus sp. nov. from all

other Caligus species, except C. hottentotus Barnard, 1955. Barnard's (1955) description of

C. hottentotus was incomplete but the general form of the genital complex and abdomen in

both sexes is similar to that of C. antennatus. The differences between the two species are

body size, the marked tapering of the abdomen in the female of C. hottentotus, the shape of

the sternal furca, the length to width ratio of the male genital complex (which is longer than

wide in C. hottentotus and wider than long in C. antennatus) and the relative lengths of the

caudal rami and abdomen in the male (the caudal rami are l
-

7 times longer than the

abdomen in C. antennatus and 2' 5 times longer in C. hottentotus).
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